Abstract: Mixed ligand complexes of zinc, cadmium and copper with phthalic, succinic and anthranilic acid have been synthesized. The complexes have been characterized on the basis of analytical data, thermogravimetric studies, IR and NMR. IR spectral studies suggest that bidentate chelating behavior of succinic and phthalic and anthranilic acid in its complexes.
Introduction
The formation of mixed ligand complexes in solution with aspartic acid or glutamic acid as a primary ligand has been potentiometrically studied 1 . Some mixed ligand complexes formed with glycine, nitrilotriacetic acid or histidine as primary ligand and adenine, guanine, uracil, thymine or hippuric acid as secondary ligand have also been studied [2] [3] [4] mixed ligand copper complexes of hippuric acid and nitriloacetic acid have been studied 5 . This paper describes the synthesis, spectral and thermal studies of mixed ligand complexes of Zn 2+ , Cd 2+ and Cu
2+
with succinic, phthalic and anthranilic acid.
Experimental
All the chemicals used in this study were obtained from E.Merck. The complexes were analyzed for metal using standard literature procedure 6 . Carbon, hydrogen, nitrogen and oxygen were determined microanalytically (Table 1) . Thermogravimetric studies of the complexes was also carried out at the heating rate 10 o C/min. Infra red spectra were recorded on Perkin Elmer FTIR spectrophotometer in the range 450-4000 cm -1 in KBr disc. NMR spectra were recorded on NMR spectrophotometer.
Synthesis of the complexes
Solution of acids were obtained by mixing acid and equivalent of sodium hydroxide. The solution of ZnSO 4 ,CdCl 2 and CuSO 4 were prepared in equivalent of hydrochloric acid to RESEARCH ARTICLE suppress hydrolysis. To prepare metal complexes the two ligand and metal were mixed in a 1:1:1 molar ratio at room temperature, the solution then concentrated and allow to crystallize. The product was then filtered, wash first with distill water and then with ethyl alcohol and dried in desiccators. 
Results and Discussion
The analytical data and stoichiometries of the complexes reveal the formation of mixed ligand complexes of Zn(II), Cd(II) and Cu(II) ions with acids. The complexes were almost insoluble in water and common organic solvents such as DMF and DMSO, while copper complexes were soluble in ethanol. Thermogravimetric data reveals that the decomposition temperature for complexes lie in the range 63.62 o C to 700 o C.
IR studies
Succinic, phthalic and anthranilic acid show the characteristic broad absorption band for the -COOH group at 2500-3000 cm -1 , which vanishes in metal complexes. 
NMR studies
In free acid for -COOH proton was expected to appear around 10 (10.5 to 12) ppm could not be observed in complexes. The signal due to proton was at 6 to 8 ppm placed far from site of coordination occur mainly through -COOH and -NH 2 group of acid (Table 2) . 
Thermal analysis

Conclusion
Based on stiochiometries, thermogravimetric and spectrochemical studies and diamagnetic characteristics of complexes reveals that tetrahedral structure have been proposed for zinc and cadmium complexes while square planner structure have been assigned for copper complexes.
